Auto-Regressive channel prediction was proposed to improve MRM robustness to imperfect channel knowledge. The prediction yields better average minimum SINR. However, this enhancement is limited by the channel estimation errors. This paper proposes a new channel gain estimator and shows that the prediction error variance is minimizedfor a given AR order.
Introduction
Minimum Rate Maximization (MRM) [1] is a link adaptation strategy for CDMA-based systems such as UMTS. It offers to all users on the uplink a minimum QoS, in terms of a target Signal-to-Interference-plusNoise Ratio (SINR), regardless of their respective fadings. This is achieved by appropriate power and rate allocation that maximizes the minimum user information rate.
The original MRM strategy assumes that the channel is static and perfectly known to the base station. In practice, the channel is unknown and time-varying due to mobility and its gain needs to be estimated. Due to estimation errors and time variations of the channel gain, the MRM performance suffers from some degradation. This has been studied in [2] where we showed that the actual SINR's for the different users are no longer the same (fairness is altered) and their averaged minimum falls below the target value. In [3] we proposed the use of Auto-Regressive (AR) channel prediction to improve MRM robustness to imperfect channel knowledge. So, instead of using the channel gain previous estimate, the base station can forecast the future value of this gain. Compared to &k, the new estimator also has a reduced variance because (1+e)>1.
The next section shows that, using this new estimator, the prediction order can be optimized.
Optimizing the AR Prediction Order

Simulation Results
In Figure 2 , we plot the average minimum SINR for the biased and unbiased estimator with and without prediction, i.e. when the previous (delayed) estimate of the channel gain replaces its actual value. These curves show that, thanks to the new estimator proposed in section 4, the average performance is improved, and that the prediction can achieve better minimum SINR even with a reduced AR order. 
Conclusion
Considering ak as the observation for the channel gain prediction, simulations show that there is an optimum AR order P that minimizes the prediction error variance. Figure 1 shows that, for channel estimation error relative variance of e = 0.1 and different values of the Normalized Doppler Spread fdTf, P =3 is a good choice since no significant improvement can be achieved with a higher order. 
